Background: Concern for the sustainability of health care systems has forced health authorities and insurance companies to develop performance measurement systems to promote the achievement of health objectives. These actions aim to stimulate quality improvement while controlling costs by making providers accountable for what they do as well as for the quality of the care they provide. However, the extent to which each professional contributes to the achievement of the health objectives is largely unknown. The aim of this study was to analyse the contribution of nurses to achieving the objectives for primary health care (PHC) services prioritized by the public insurer. Methods: A cross-sectional study was conducted using data from the PHC services of the public healthcare network in Catalonia, Spain, during the period 2006-09. Indicators linked to the prioritized health objectives were classified as nursing sensitive and non-nursing sensitive using criteria defined by international institutions. A multilevel linear regression model was applied to evaluate the temporal evolution of the two sets of indicators. Results: Specifically, 39.4% of the indicators linked to the health objectives were nursing sensitive. The evolution of the indicators showed an improvement in the achievement of most of the prioritized objectives. Although this improvement was greater for nursing-sensitive indicator outcomes, the difference did not reach statistical significance (P = 0.09). Conclusion: Nursing has a relevant role in the achievement of a significant number of health objectives in PHC services. This contribution should be recognized as it has important consequences in terms of service payment and public health.
Introduction

C
oncern for the sustainability of health and social care systems has forced health authorities, organizations and insurance companies to develop performance measurement systems to promote the achievement of health objectives. 1, 2 These actions aim to stimulate quality improvement, eliminating waste and controlling costs by making providers accountable for what they do 3, 4 and thus, for the quality of the care that they provide. On this basis, performance-based payment programs, which involve measuring, evaluating, comparing and reflecting performance, 5 are intended to encourage the funding and purchasing of health services based on results and to stimulate providers to achieve a higher value health care. 3 An unsolved issue of performance-based payment programs is how to determine the contribution of each health care professional. 3 The value of any professional intervention is a result of a variety of parameters measured through health and economic outcomes. These outcomes should be used to measure their participation and, in addition, to improve services purchased.
Despite the current context of changing competencies and evolving roles, studies focused on health professionals' performance have concentrated on the comparison between non-physicians and physicians. The results of these studies, which highlight the discrepancies between health care professionals, 6, 7 have been criticized because they cause competition instead of collaboration 8, 9 and foreground cost reduction based on the lower wages that non-physicians receive. 10 As a result, there is no comprehensive view on how to objectively measure the contribution of health care professionals. Accordingly, the degree to which each health care professional from a health care team contributes to the achievement of health objectives and results is largely unknown. Specifically, concerns on how to measure the contribution of nurses, that greatly outnumber physicians, have been constant. In recent years, a number of nursing-sensitive indicators (NSIs) and outcomes have been developed. [11] [12] [13] [14] However, these performance studies are mostly hospital centered, [15] [16] [17] whereas extra-hospital centred analyses are very scant. This happens despite the changes in the needs of the population, which are moving slowly away from acute-care towards long-term community-based care.
The few existing extra-hospital studies are focused on ambulatory care, 11, 14 ambulatory chemotherapy and nursing homes. In the last decades, the increased concern related to the prevention of illness, the treatment of people with long-term conditions and the development of integrated care to address and meet the current health and social needs of the population 18 has raised the interest in and placed the focus on the role of the primary health care (PHC) services.
This study hypothesized that nurses decisively contribute to achieving certain objectives included in the purchasing contracts of the public PHC services and, therefore, part of the variable remuneration is due to nursing care and that nursing professionalism determines continued improvement in the results of these objectives.
Therefore, the purpose of the study was to analyse the contribution of nurses to the achievement of prioritized PHC objectives. The analysis highlights the potential usefulness of identifying and comparing nursing-sensitive outcomes obtained from existing outpatient data.
Methods
Study design and setting
We analysed the prioritized health objectives and related indicators included in the purchasing contracts of PHC services and classified the indicators as nursing sensitive and non-nursing sensitive. An analytic cross-sectional study was designed to compare the results of the two categories of indicators associated with the health objectives.
The study was conducted in Catalonia, a region in southern Europe, with a population of 7.5 million citizens in an area of 32 114 km 2 . The public health system is funded by taxes and has universal coverage. Every person has free access to a very wide range of health services, although co-payment is required for some products. The relation between the public insurer and the providers is formalized through a contract. This document contains a number of prioritized health objectives and linked indicators determined by the Ministry of Health and the Catalan Health Service (CHS), and their achievement is compensated with an economic incentive representing 5% of the overall payment. To evaluate the providers' performance, they are obliged to deliver data to the CHS annually. During the study period, there where 37 different providers of public PHC, being the Catalan Institute of Health (ICS) the major provider with over 77% of the PHC provision. In addition, when we refer to PHC provision, we describe the work performed by the PHC teams. The Catalan PHC workforce consists of more than 350 PHC teams composed by 16 000 professionals (physicians, paediatricians, nurses, nurse assistants, dentists, social workers and support staff), being nurses the largest in number.
In the analysis, we included data from all the health care teams with at least 1 year of experience providing public PHC were required to declare data to the public insurer to evaluate their achievement of the preestablished prioritized health objectives. Data were obtained mainly from systematic automated computer records. Activity registration is the responsibility of the physicians and nurses of the PHC services. They are required to register all the activity which forms the groundwork of the database used to extract the information for the evaluation of performance. The whole process is supervised by managers and experts in public health.
This evaluation is part of a regional programme. Experts in public health working in health care planning at the Ministry of Health determine the prioritized objectives based on the strategic priorities of the Health Plan of Catalonia. After the objectives have been defined, the CHS develops the methodology and establishes the quality indicators for all the public sector. The Health Plan of Catalonia shares priorities with the Spanish National Health Service, being Catalonia one of the leading regions in performance evaluation and payment systems in Spain.
Ethical considerations
No interventions involving people were conducted. Aggregated data were analysed, and the corresponding authorization was obtained from the Ministry of Health of Catalonia. The research has no risk implications for the health or the confidentiality and rights of the people. Moreover, it followed ethical principles and was performed in compliance with local regulations. 19 
Outcomes
We reviewed the 27 objectives and their related 33 indicators from the four annual evaluations (2006-09) of the PHC services (table 1) .
Sensitivity to nursing practice is defined as the degree to which a measurement or result is mainly influenced by nursing care. 20 Thus, a nursing-sensitive measure can be defined as a structure, process or outcome influenced by nursing processes or interventions, being distinctive and specific to nursing professionals. 11, 12, [21] [22] [23] [24] [25] The indicators were classified into two groups based on the degree of nurse participation: (i) NSIs and (ii) non-NSIs. The following sets of criteria were used to classify the indicators of this study as NSI or non-NSI: (i) National Quality Forum's Voluntary Consensus Standards for Ambulatory Care 26 25 To classify an indicator as NSI, it had to be included in at least one set of criteria defined by the above mentioned organizations.
Data preparation and statistical analysis
The results of the indicators were obtained and calculated from annual data reported by PHC providers. These data were compiled in a newly created database with results calculated for the indicators for the 37 health areas comprising the region during the study period. The dependent variables were the year of the data collection; the area, the indicator, the value of the outcome and the expected trend of the outcome.
The temporal variation was obtained calculating the difference between the years 2006 and 2009 when possible. Where no data were available to calculate the variation of the 4-year period, this was calculated using the data available to avoid the loss of information. To determine the regional variability of the results of the indicators, we used the coefficient of variation, calculated from the standard deviation and the mean. The standard deviation was calculated using the values of the results obtained from regional health authorities in 2009. For those indicators with no data available for this year, the calculation was done using 2008 data. To compare the results of different indicators, the values observed were processed into their corresponding standardized values from a normal distribution in reference to the expected value and the trend. These values were calculated from the mean and the standard deviation of the corresponding reference year (first year with information), changing the sign of the trend so that it corresponded to the expected trend of the outcome.
The analysis of the cross-sectional data was performed using a multilevel linear regression model of crossed effects with two levels of variation: with the effects of the areas crossed with the effects of the indicators 28 using with a 95% confidence interval. The regression models used to compare the groups were year-adjusted to eliminate the effect of time, taking 2006 as the reference year because this was 
Results
Thirteen of the 33 indicators (39.4%) were considered as NSI, whereas 20 (60.6%) were classified as non-NSI. Table 2 lists the basis for classifying the indicators in the two categories. Ten out of the 13 indicators were considered as NSI by at least two of the five criteria used, whereas three were included as NSI by only one of the classifications. Six of the 33 initial indicators were withdrawn from the analysis either because they had only 1 year of information available or because they showed constant results. Thus, 27 indicators were analysed. The analytical sample included 3010 outcomes and a similar volume of outcomes was compared: 1532 NSI and 1478 non-NSI outcomes. Table 3 lists the overall temporal and regional indicator outcomes of the study. An improvement in performance was observed in 85% of the indicators (23 out of 27). Only four indicators did not improve: reduction in the use of new drugs that do not add value, increase in the rate of on time data transmission, increase of the population that had been able to quit smoking and reduction of the cost of absorbent products for urinary incontinence. A moderate regional variability was observed in all the indicators, with the largest variability observed being in the percentage of the population that had stopped smoking. Figure 1 shows the means and the 95% confidence interval of the standardized values of the two groups of indicators (NSI and non-NSI). Both NSI and non-NSI values improved over time. Although NSI values showed a greater improvement, the difference did not reach statistical significance (P = 0Á09).
Discussion
Our study shows that nurses are directly involved in the achievement of the objectives included in the contracts of PHC services. Specifically, 39.4% (13 out of 33) of the indicators linked to the prioritized health objectives in Catalonia were considered as NSI. The fact that the objectives and the indicators used in our region to evaluate the performance of the health providers are widely accepted 3, 22, [24] [25] [26] [27] indicates that our findings could likely be applicable to most health systems in developed countries. The relevant implication of nurses in the achievement of these objectives, and consequently in the payment, should provide more visibility and recognition to the nursing profession.
The main strength of the study is that it is the first study to analyse the contribution of nurses to the achievement of prioritized objectives in PHC services. Indeed, performance studies are mostly focused on hospitals. [15] [16] [17] Moreover, most of the previous studies highlight the discrepancies between health care professionals, 6, 7 instead of examining their contribution (individual and as a whole) to the improvement of health results.
The main limitation is the possible controversial nature of some of the criteria used for classifying indicators as NSI and non-NSI. Nevertheless, we only included those parameters identified through a process of consensus by highly recognized institutions as NSI. 3, 4, 24 All the measures identified are related to health problems such as high blood pressure, diabetes, cardiovascular risk, alcohol and tobacco consumption, the coverage of immunizations, childhood overweight and obesity and interventions such as breastfeeding or monitoring and evaluation of the population over 74 years, conducted either in primary care settings or at home. These indicators are known to be related to nursing interventions 24 and are therefore focused on specific items highly associated with nursing practice such as (i) risk assessment; (ii) interventions for health promotion; (iii) preventive activities and (iv) the control and monitoring of risk factors. As highlighted in table 2, control of hypertension and diabetes, cardiovascular risk assessment, immunization coverage, smoking withdrawal and care of the elderly are widely accepted. Other indicators, such as alcohol consumption and coverage of exclusive breastfeeding, emerge less and can be considered as more controversial, but it is agreed that nurses are directly involved in health promotion, disease prevention and management of chronic diseases. A number of health professionals contribute to patient health care, and it is sometimes difficult to draw the line when determining each particular contribution to a certain health outcome. Moreover, variations in professional competences may vary between countries. However, it should be feasible to reach a basic consensus in many European countries where nursing is well developed. Further research is needed to determine whether these and other indicators have been exhaustively analysed and whether they should be subjected or not to a more extensive process of consensus. The evidence provided by this research should be discussed with nursing professionals and policy makers to develop a supportable NSI set to quantify the contribution of nurses to the quality of care.
There is an urgent need to refine the measurement of the contribution of all health professionals. Consensus should be reached through collaborative work focused on indicator and outcome sensitivity to each specific health and social care professional group. In this scenario, nurses and other health and social care professionals have no choice but to position themselves. However, the value of specific metrics to evaluate the results should be considered as part of a whole, not in isolation. 11 More in depth analysis of the achievement of health objectives and better interpretation of their economic value should lead to better knowledge and comprehension of health professional profiles, competencies and education needs. This information could nourish the planning and reorganizing of health professions to offer the most adequate and efficient evidence-based care to the population. Professions, professionals and professionalism must evolve without losing pace with the changes in health needs and health systems. This means recognizing each professional's scope of practice and empowering all health professionals and the population itself to adapt to the changing health needs: evolving competencies in an evolving context. Finally, it should be stressed that improving the quality of health activity is essential for professionals and health organizations and benefits the people it serves and covers. Foreseeable scenarios require transforming the model of care to make it not only efficient, equitable and of quality 18 but also sustainable. In general, actions focused on improving the management and financing of health services are accelerating performance measurement, information disclosure and the implementation of quality-based purchasing programs. These actions have a direct impact on all health care professionals. In this context, governments and/or insurance companies should overcome redesigning services and start redesigning roles. 29 
